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INLINE MEASUREMENT AND CLOSED 
LOOP CONTROL METHOD IN PRINTING 

MACHINES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This is a continuing application, under 35 U.S.C. § 120, of 
copending international application PCT/ EP2005/ 004609, 
?led Apr. 29, 2005, Which designated the United States; this 
application also claims the priority, under 35 U.S.C. § 119, of 
German patent application DE 10 2004 021 601.0, ?led May 
3, 2004; the prior applications are hereWith incorporated by 
reference in their entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a method for detecting 
spectral, densitometric or color measured values on printing 
materials during the printing process in a printing press. 

During every printing operation, the printer attempts to 
achieve a maximum accord betWeen the printed copies and 
the original print. To this end, complicated quality control and 
monitoring of the printed printing materials by the printing 
personnel is required in a printshop operation. According to 
the prior art, this is carried out by means of visual assessment 
by the operating personnel and by the employment of optical 
measuring instruments, Which measure either densitometri 
cally or spectrally. For this purpose, in the case of sheet-fed 
offset printing presses, a sheet has to be removed from the 
delivery and is usually placed on a sheet supporting desk. On 
this desk, the sheet is illuminated With a standardized source 
of illumination and is measured With the aid of optical mea 
surement technology or assessed visually. HoWever, this pro 
cess takes time, and, in addition, is made more dif?cult by the 
fact that the printing press continues to print during the qual 
ity control and, under certain circumstances, rejects arise if 
the assessed sheet does not correspond to expectations. Since, 
after each interruption to the printing process, the printing 
press needs a certain number of sheets until the printing 
process has reached a stable state again, rejects cannot be 
prevented either by shutting doWn the printing press quickly 
during the printing material inspection. Furthermore, in order 
to assess the printing sheet, printing personnel are needed 
Who, during the quality control, are not available for other 
activities. Since, during the setup phase of a printing press, 
many possible adjustments have to be made, in particular in 
the inking unit area, rejects of betWeen 150 and 400 sheets 
normally occur. This is made even more di?icult by the fact 
that the printing process can generally be reproduced only 
With di?iculty, since the printing result depends on very many 
parameters such as ink, temperature, Water, paper, printing 
speed, rubber blanket, condition of the printing plate, etc. All 
these parameters normally change in some Way from print job 
to print job, and it is therefore not su?icient to store the setting 
of a print job and to retrieve it in the same Way for repeat jobs 
since, for example, the air temperature or atmospheric humid 
ity could have changed in the meantime, so that, even for the 
same print job, neW settings have to be made because of 
changed environmental conditions. 

In the case of Web-fed offset printing presses, the printed 
(newspaper) Webs cannot simply be removed from the 
machine. Accordingly, there exist measuring systems Which 
attempt to measure the quality of a printed Web spectrally or 
densitometrically. A method for operating a sensing device 
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2 
for optical density measurement is disclosed in German pub 
lished patent application DE 100 23 127 A1. There, the 
printed Web Which leaves the last printing unit in a Web-fed 
offset printing press is guided over a de?ection roll, a sensing 
device for optical density measurement, color measurement 
or spectral measurement being ?tted parallel to the de?ection 
roll. In this Way, the quality of the printed Web can be deter 
mined. In the description of the exemplary embodiments, it is 
indicated that the method disclosed in the application can also 
be applied during printing on sheet printing materials. HoW 
ever, an accurate description of hoW this is actually to be done 
cannot be gathered from the application, in particular the 
problem that, in the case of sheet printing materials, the 
guidance of the sheet printing materials over a de?ection roll 
as in DE 100 23 127 A1 is not possible at all, is not solved, 
since sheet printing materials have to be held at least one point 
by a holding device such as grippers or the press nip of the 
printing unit. For this reason, the device disclosed in DE 123 
127 A1 is not suitable for the quality assessment of sheet 
printing materials during the printing process in sheet-fed 
offset printing presses. 

Furthermore, Ifra Special Report 3.35 describes inline 
measuring systems for Web-fed rotary printing presses Which 
operate With a closed control loop, that is to say the measured 
values registered by the inline measurement for assessing the 
printing quality of the printing material Web are passed on 
directly to a computer of the Web -fed rotary printing press and 
are processed there. The computer then corrects any devia 
tions automatically and changes settings of the printing press. 
HoWever, this method also inherently has the disadvantage 
that it is possible only to correct deviations Which are permit 
ted by the control system of the printing press. In particular, 
corrections to the color pro?le are not automatically possible 
in this Way, since these can be made only in conjunction With 
the data from the prepress stage. Furthermore, in the case of 
the knoWn inline measurements, only the data from a single 
print job, namely the speci?cally current print job, is taken 
into account When correcting the settings in the printing press. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a 
method for inline measurement and closed-loop control pro 
cessing in printing machines Which overcomes the above 
mentioned disadvantages of the heretofore-knoWn devices 
and methods of this general type and Which enables automatic 
correction of deviations in the printing press over a plurality 
ofprint jobs. 

With the foregoing and other objects in vieW there is pro 
vided, in accordance With the invention, a method for detect 
ing spectral, densitometric or color measured values on sheet 
printing materials during a printing process in a sheet-fed 
printing press Wherein sheets are moved through the printing 
press. The method comprises the folloWing steps: 

determining the measured values on sheets moving 
through the printing press; and 

processing the measured values in a computer and using 
the processed values as control parameters for controlling the 
printing process of the sheet-fed printing press. 
By Way of the registration of measured data on sheets 

transported through the printing press, the current state of the 
system comprising the printing press can alWays be deter 
mined and, in this Way, corrections can be made immediately 
and in real-time by a control system, Which is otherWise not 
possible in sheet-fed printing presses. This control can be 
carried out during the setup phase but also during continuous 
printing. During continuous printing, hoWever, corrections 
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are necessary substantially more rarely, since here the behav 
ior of the printing press is more stable. Therefore, in continu 
ous printing it is not necessary to carry out so many measure 
ments, for Which reason the measuring strategy can be 
adapted to the respective state of the printing press. This is 
described in more detail further beloW in the text. 

In an advantageous re?nement of the invention, during the 
printing process in the printing press, not only are spectral, 
densitometric or color measured values registered continu 
ally on the printing materials that are being produced, but the 
measured values are evaluated in a computer of the printing 
press or a separate computer and at least those deviations 
Which cannot be avoided accurately by changing the settings 
on the printing press are passed on to the control system in the 
prepress stage. This can be brought about relatively simply, in 
particular in What is knoWn as computer to plate technology 
(CtP), since these digital prepress stages likeWise have com 
puters Which are able to receive the corresponding data from 
the computer of the printing press. In this Way, a closed 
control loop started from the ?nished printing material via the 
printing press and the prepress stage and back to the printing 
press again is closed. The measured values transmitted by the 
printing press and their assessment can thus be taken into 
account in the prepress stage during the production of the 
printing plates and it is therefore also possible to correct 
deviations Which cannot be compensated for in the printing 
press on its oWn. It should be noted that color measured values 
are understood to be values in color spaces such as the Lab, 
the RGB or other unambiguous color spaces. Even over a 
plurality of print jobs, measured values can thus be taken into 
account during the creation of printing plates, so that, over 
many print jobs, a continuous improvement process takes 
place in the entire production chain from the scanner in the 
prepress stage as far as the end product in the printing press. 
In this Way, it is possible to carry out an improvement process 
Without having to register special test forms in a complicated 
process. Since, in a digital Work?oW as is most usual noWa 
days, the prepress stage With the scanners, plate exposers, 
raster image processors and the printing press are linked to 
one another, this data can also be interchanged Without addi 
tional hardWare and With little additional expenditure. 

In a ?rst re?nement of the invention, provision is made for 
the measured values registered to be supplied to a computer 
and for the computer to use the measured values to create or 
correct a color pro?le When driving inking units of a printing 
press. For color reproductions that are true to an original, it is 
imperative to link the color pro?le of the printing press With 
the color pro?le of the prepress stage, in order in this Way to 
keep deviations betWeen the printed original and the printed 
end product as small as possible. By means of the data 
obtained by inline measurement and sent to the prepress 
stage, it is possible to relate the color pro?les of printing press 
and prepress stage to one another and, in the event of any 
deviations, to correct the color pro?le of the printing press. 
Therefore, the color pro?le of the printing press is monitored 
and, if necessary, adapted continually and automatically 
Without any action by the printing personnel. 

In a further or alternative re?nement of the invention, pro 
vision is made for there to be sensors for recording the mea 
sured values and for color calibration to be carried out at 
speci?c time intervals by means of a calibration device. 
Since, in the case of an inline measuring method, measured 
values are determined continuously, it is absolutely necessary 
to ensure that these measured values are comparable With one 
another. For such an accurate measurement, therefore, in 
addition to a single calibration during commissioning, regular 
system calibration is necessary in order to be able to take into 
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4 
account any heat-induced or Wear-induced changes in the 
measured values, and aging-induced changes of illumination 
sources or contamination. For this purpose, the inline mea 
suring device present in the printing press has a calibration 
device, Which is set operating at speci?c intervals. In this Way, 
it is ensured that the inline measuring system is continually 
recalibrated and the operation-induced deviations are 
avoided. 

Provision is further made that, as a reference value for the 
calibration device, there is a calibration surface With associ 
ated color measured values Which are stored in the computer. 
For this purpose, the measuring heads present in the inline 
measuring system for the spectral, densitometric or color 
measurement are aimed at a calibration surface at speci?c 
time intervals and recalibrated. In the measuring system, the 
color value of the calibration surface is knoWn, so that the 
value determined by the measuring head can be compared 
computationally With the stored color value. If deviations 
occur, then the measuring electronics of the measuring head 
are recalibrated appropriately, that is to say a correction is 
made in such a Way that the measured value is made equal to 
the color value stored in the computer. By means of this 
calibration, even contaminated measuring heads are able to 
supply measured results that can still be used at least over a 
relatively long time period While, Without calibration, even 
after a relatively short time, cleaning of the entire measuring 
device or replacement of an aging illuminating device Would 
be necessary. 

Provision is advantageously made for the calibration sur 
face to be White. For calorimetric reasons, the calibration 
measurement should ideally be carried out on a standardized 
White surface, for Which reason the calibration surface is 
implemented in precisely this hue. 

Provision is further made for one or more calibration sur 
faces to be arranged in the channel of a press cylinder in 
extension of the press cylindere surface. Since the inline 
measuring system has a plurality of measuring heads, prefer 
ably eight measuring heads in the case of 32 inking Zones 
distributed over the Width of the printing material, all the 
measuring heads must be set and monitored by means of 
calibration surfaces. HoWever, since the lateral mobility of 
the measuring heads is restricted, it is not possible to move all 
the measuring heads to a calibration surface ?tted at the side. 
Furthermore, it is important that the distance betWeen cali 
bration surface and measuring head correspond exactly to the 
distance betWeen measuring head surface and printing mate 
rial surface. In order to be able to ?t the calibration surfaces 
for all the measuring heads over the entire Width of the print 
ing material, these are arranged in the channel of a press 
cylinder in extension of the press cylinder surface. As a result, 
the calibration surfaces have exactly the same spacing With 
respect to the measuring heads as the surface of the printing 
material and are not in the Way during the printing operation. 

In an alternative embodiment of the invention, provision is 
made for at least one calibration surface arranged laterally 
outside the press cylinder surface to be located betWeen side 
Wall and press cylinder. Calibration surfaces Which are 
located in the printing channel have the greatest disadvantage 
that they contaminate during the printing process. On the 
other hand, if the calibration surface is outside the press 
cylinder surface, for example in the region of the side Wall, it 
is subjected less to contaminants there. As a result, frequent 
cleaning operations of the calibration surface are avoided. 

In a particularly advantageous re?nement of the invention, 
provision is made for the sensors to be measuring heads and 
the calibration values determined by the calibration of one 
measuring head to be converted by means of the computer 
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into calibration values for further measuring heads. This 
method is also designated transfer calibration, since all the 
measuring heads are not calibrated on individual calibration 
surfaces; instead one calibration surface arranged outside the 
cylinder surface, for example betWeen side Wall and press 
cylinder, is suf?cient. This calibration surface can, hoWever, 
be performed by only one of the measuring heads covering 
the edges of the printing material, since only these measuring 
heads can be moved laterally beyond the limits of the press 
cylinder. The other measuring heads are calibrated by means 
of a transfer calibration, by the entire measuring beam being 
moved further by a movement travel Which corresponds to the 
spacing of the measuring heads from one another. Therefore, 
only a single measuring head in the edge region has to be 
calibrated on the calibration surface, While in the next step the 
measuring beam is moved by the spacing of the measuring 
heads, so that this ?rst calibrated measuring head is able to 
register the zone of the second measuring head. This also 
applies in an analogous Way to the further measuring heads, 
that is to say each measuring head then registers the measur 
ing zone of the measuring head located beside it. During this 
calibration measurement, the measuring heads are aimed 
either at a White printing material or at a colored printed 
material. HoWever, this plays no part in the progress of the 
calibration measurement. For instance, if the second measur 
ing head beside the ?rst measuring head Which has been 
calibrated over the calibration surface is currently registering 
a speci?c blue shade, then this blue shade is registered by the 
?rst calibrated measuring head in the next step. The measured 
values from the ?rst and second measuring head are then 
compared With one another and, if necessary, the values of the 
second measuring head are corrected. Therefore, the transfer 
calibration to the second measuring head has been concluded, 
and it is possible for the possibly corrected measured values 
from the second measuring head to be compared With the 
measured values from a third measuring head. This is done in 
exactly the same Way for all further measuring heads in an 
iterative method, so that only a single measuring head has to 
be calibrated by means of a calibration surface, While all the 
others are calibrated in one step by means of computational 
comparisons. 

Furthermore, provision is made for at least one calibration 
surface to be closed by means of a cover. By means of such a 
cover, the calibration surface can be protected reliably against 
contamination during the printing process. The cover is 
opened only When a calibration operation has to be carried 
out. Thus, the otherWise alWays repeated necessary cleaning 
of the calibration surface is dispensed With. 

It has proven to be advantageous for the calibration to be 
carried out With the aid of an external measuring instrument. 
Since all the parts accommodated in the machine are suscep 
tible to contamination and disruption, the transfer calibration 
can also be carried out by means of an external measuring 
instrument. For this purpose, on the operating desk there is a 
permanently installed measuring instrument or handheld 
measuring instrument Which has its oWn incorporated cali 
bration surface, calibrates itself to this surface at regular 
intervals and With Which the printing material currently being 
printed is measured. Since this printing material has previ 
ously been measured by the inline measuring device and its 
measuring heads and removed from the printing press, the 
values determined thereafter With the handheld measuring 
instrument can be passed on directly to the measuring elec 
tronics in the measuring beam, and in this Way the appropriate 
calibration can be carried out. Of course, the printing material 
can also be measured ?rst in the unprinted state, that is to say 
as paper White, by using the handheld measuring instrument 
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6 
and then measured in the printing press by means of the 
measuring heads of the inline measuring device. In this Way, 
the transfer calibration can also be carried out by using an 
external measuring instrument. The calibration can particu 
larly advantageously be carried out in the print-free region 
directly after the grippers, since here the sheet is guided 
ideally and, in addition, there is alWays paper White present. 
This edge region usually has an unprinted area of 6-12 milli 
meters and is completely adequate for the measurement. 

HoWever, the external handheld measuring instrument can 
also be used for another purpose. For many reasons, the sheet 
is measured in the machine With the aid of a polarizing ?lter, 
Which means that all the measured values are registered in a 
polarized manner. HoWever, the regulation of the printing 
press operates With unpolarized values, since the information 
from the prepress stage is present only in unpolarized form, 
that is to say the measured values registered must be con 
verted into unpolarized values. For this purpose, a computa 
tional relationship betWeen polarized and unpolarized values 
must be stored in the printing press. This relationship can be 
produced With the aid of the handheld measuring instrument, 
Which measures unpolarized. Thus, a sheet is measured once 
polarized With the inline measuring device in the printing 
press and once unpolarized and polarized outside the machine 
by means of a handheld measuring instrument. If this mea 
surement is carried out over a plurality of sheets, a relation 
ship betWeen the polarized and the unpolarized measured 
values can be detected. This relationship is then stored in the 
computer of the printing press as a correction function, so that 
the values can be converted into one another at any time. 

In a further re?nement of the invention, provision is made 
for speci?c color values to be stored in the computer for each 
measuring head, the ratios betWeen these color values being 
stored in the computer and a signal being output if there is a 
change in the stored measured value ratios. By means of such 
a device, the contamination of the inline measuring system is 
detected. Each spectrometer has a White measured value as an 
initialization parameter, for example When delivered. These 
White measured values belonging to the respective measuring 
heads are stored in terms of their ratios to one another for all 
the measuring heads. During the printing process, paper 
White measurements are carried out continually and the mea 
sured value ratios determined in the process are compared 
With the values stored in the measuring electronics . As soon as 
these ratios change, it being possible for certain tolerance 
bands to be set, this is judged to be a signal of contamination. 
In this case, and acoustic or visual signal is displayed to the 
operating personnel, Whereupon cleaning of the measuring 
heads must be carried out. 

Furthermore, provision is made for a ?rst measuring head 
to register its oWn color zone and the color zone of a second 
measuring head located beside it, and for the second measur 
ing head likeWise to register its oWn zone and that of the ?rst 
measuring head, and for the measured values registered to be 
compared With one another. In this Way, a cross comparison 
betWeen the individual measuring heads of the measuring 
modules of a beam-like inline measuring device in the print 
ing press is made possible. Firstly, all the measuring heads 
measure a color zone on a printing material simultaneously, 
then the entire measuring beam is moved laterally to such an 
extent that each measuring head can then measure the mea 
suring location of its neighbor. In the event that calibration is 
carried out correctly, these measured values must not differ 
from one another or differ only Within quite narroW tolerance 
limits. HoWever, if the measured values exhibit deviations, 
then it is possible as a result to conclude that there is contami 
nation on the optics of the measuring heads. 
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A further possible Way of discovering contamination on the 
measuring system results from the fact that, on at least one 
color Zone of a measuring head, measurements are carried out 
on a light/dark edge, the measuring head being moved in 
uniform steps from one side on the other side of the light/ dark 
edge over the light/ dark edge until it is on the side on this side 
of the light/dark edge, and the intensity measured values 
registered in the process being compared With the knoWn 
structure of the measuring head. Such a light/ dark edge rep 
resents, for example, the transition from paper White to the 
colored region. This measuring region then has to be run 
through by a measuring head as folloWs. Firstly, the measur 
ing head measures on the side of the light/dark edge Which 
shoWs the paper White. The measuring beam is then, for 
example, moved over the Width of the measuring area of the 
light/dark edge in 10 steps, 10 measurements being carried 
out. This means that the last measurement is carried out 
completely in the colored region of the measuring area. Dur 
ing the evaluation of these measurements, the intensity mea 
sured in each case is plotted against the local offset, it being 
necessary for the distance betWeen the White value measured 
last and the color value measured ?rst to correspond to the 
measuring range of the spectrometer of the measuring head, 
given exact optical imaging of the knoWn structure Width. 
This comparison is carried out by means of the measuring 
electronics and the values stored there of the structure of the 
measuring range of the spectrometer. If there is a deviation 
here, this is likeWise an indicator of contamination. 

Furthermore, provision is made for there to be an illumi 
nating device, for a dark measurement to be carried out before 
the actual measurement by a measuring head and for the 
measured value registered in the process to be subtracted 
from the color measurement carried out With the illuminating 
device sWitched on. In order to be able to sense the surface of 
the printing material, the latter must be illuminated by using 
an illuminating device in the vicinity of the measuring head. 
HoWever, since there is a distance of several centimeters 
betWeen the printing material and the measuring beam, exter 
nal light can also fall into the region betWeen printing material 
and measuring head/illumating device. This falsi?es the mea 
sured results and must be compensated for accordingly. One 
possibility is to perform a dark measurement, that is to say the 
illuminating device is ?rst sWitched off and the measurement 
is carried out With the illuminating device sWitched off. The 
illumination is then sWitched on and the measurement is 
made With the illuminating device sWitched on. In this case, 
the order does not play any part, since for the purpose of 
correction it is merely necessary for the measured value reg 
istered during the dark measurement to be subtracted from the 
measured value registered With the illumination sWitched on. 
Scattered light or external light sources are, for example, slots 
in the machine through Which the ceiling illumination of a 
print shop or daylight can fall, but there are also light sources 
in the machine itself, such as UV/ IR dryers or other sensors 
Which operate With light and Whose light disrupt the measur 
ing process. By means of a small change, it is also possible to 
compensate for periodically operating external light sources. 
For example, a dark measurement is carried out ?rst, the 
in?uence of external light being registered for the ?rst time, a 
light measurement is then carried out and then, once more, a 
dark measurement, during Which only the in?uence of exter 
nal light is again registered. If the external light source 
changes, the measured values from the tWo dark measure 
ments differ from one another and, by comparing the tWo 
measured values, the computer can detect Whether the exter 
nal light has to be added or subtracted during the light mea 
surement, since it is able to compare the measured values 
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8 
before and after. It is therefore possible for the gradient of the 
external light change to be determined, so that the in?uence of 
external light from the light measurement can also be com 
puted out reliably in the event of changing, in particular 
periodic, external light. 
A further possibility for correction in the event of inciden 

tal external light is that, at the same time as the color mea 
surement from a ?rst measuring head, by means of a second 
measuring head a measured value is registered on a White 
background of a printing material and the White reference 
value determined as a result is used to correct the color mea 
sured values determined by the ?rst measuring head. To this 
end, the second measuring head must be accommodated so as 
to be separated physically from the ?rst measuring head, 
Which must alWays carry out the measurement on paper 
White. This can be, for example, the edge region of the print 
ing material. The White reference value determined With the 
second measuring head is included in the calculation of the 
color or density values and in this Way the in?uence of the 
external light is compensated for. 

There is still a further possibility for external light com 
pensation, namely that, during the registration of measured 
values on the printing material by means of one or more 
measuring heads, any light sources present are sWitched off, 
masked out or dimmed doWn to a non-critical level. In this 
case, the measuring electronics of the measuring heads are 
linked to the computer of the printing press, so that light 
sources in the printing press are sWitched off during the 
measuring operation. For example, the in?uence of the exter 
nal light from a UV dryer is avoided during the measurement 
by the dryer being sWitched off brie?y during the measure 
ment and then switched on again. Another possibility is to 
mask out the external light source, by a shutter being ?tted in 
front of the external light source. This shutter then covers the 
external light source as long as the measuring operation is 
being carried out. It is also possible to ?lter out speci?cally 
spectral values of the external light source Which lie Within 
the spectral range of the measuring device, by a ?lter being 
?tted Which ?lters out the spectrum of the external light 
source. A similar effect is achieved by means of computa 
tional interpolation. Since the spectrum of the external light 
source is knoWn, spectral values corresponding to the mea 
suring spectrum are not used and, instead, by means of the 
adjacent values, the unusable values are interpolated over the 
spectrum of the external light source. Thus, peaks caused by 
the external light source in the measured spectrum can be 
computed out. 

In order to compensate for external light, the folloWing 
possibility is also provided, namely that the registration of 
measured values by measuring heads With any ?uctuations of 
light sources are coordinated over time by means of at least 
one sensor Which registers the ?uctuations, or by means of a 
control signal of the ?uctuating light source. In this case, too, 
information about the time behavior of the external light 
source must be available, that is to say these values must 
either be stored in a computer or the external light source 
supplies the information online to the computer via sensors. 
In this case, the measurements are coordinated by the com 
puter in such a Way that measurements are alWays made When 
the external light source is sWitched off or exhibits a mini 
mum. 

Furthermore, provision is made for a plurality of measur 
ing heads to be distributed at equal intervals over the Width of 
a printing material and to register the color Zones simulta 
neously. In the large format (102 cm sheet Width) in sheet-fed 
machines, 32 color Zones extend over the entire printing 
material Width; the result in the case of 6 printed colors is thus 
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192 measuring areas Which have to be registered by the mea 
suring electronics and the measuring heads. In this case, 
measuring cycles over at least 192 sheets are required at a 
single spectral measuring head, Which is not su?icient for 
good regulation. For this reason, a plurality of measuring 
heads Which are capable of measuring in parallel and simul 
taneously are needed. Since, after each measuring operation, 
the measuring heads are offset laterally by one color Zone, in 
particular 8, 16 or 32 measuring heads are ideally suitable for 
the parallel measurement. In the case of 32 measuring heads 
and 32 color Zones and also 6 printed colors, it is accordingly 
necessary for 6 measuring operations to be carried out on 6 
printed sheets. After these 6 measuring steps, the adjustment 
to the settings of the printing press can then be made if 
necessary, in that corrected values are set With neW inking 
Zone setting on the printing press. In addition to the afore 
mentioned measuring strategy, the measuring heads can also 
be moved in a Way Wherein the same color is alWays regis 
tered ?rst over a plurality of sheets, so that this color can be 
readjusted Well and only then are the measuring heads posi 
tioned to the next color, Which is then likewise readjusted. 
Since different measuring strategies can be employed, the 
measuring device must store the measured values With a 
timestamp and a location marking in the computer of the 
printing press, so that the correct references can be produced 
at any time in order to be able to compare the actually com 
parable measured values correctly With one another. Then, the 
measuring strategy no longer plays any role and the measured 
values can be assigned correctly at any time. 

In a re?nement of the invention, provision is additionally 
made that, during printing operation, after the printing start 
up phase, the measuring heads are positioned in such a Way 
that they register a plurality of colors simultaneously. Since 
the mechanics and the drive motor of the measuring beam 
having the measuring heads are highly stressed by frequent 
measurement, What is knoWn as lean operation increases the 
lifetime. HoWever, since the values still change to a great 
extent during the start-up phase as a result of the process, 
frequent measurements have to be made continuously there 
While, in the continuous printing phase, another procedure 
can be selected since, during the continuous printing phase, 
the color values remain virtually constant as seen over time, 
so that it is possible to position the measuring heads over 
mixed areas. As soon as an excessively high tolerance devia 
tion is detected, the measuring beam then begins its frequent 
measurements again as in the start-up phase, Which measure 
ments register all the areas and all the Zones. As a result, the 
reason for the deviation can be measured and the regulation of 
the printing press can be activated appropriately. 

The measuring device is also able to change its measuring 
strategy as a function of the measured values registered. For 
example, colored areas Which exhibit loW noise are not mea 
sured as often as colored areas With high noise. This means 
that each color is registered With a different measuring strat 
egy, so that highly noisy colors are measured more frequently. 
If the noise in the case of these colors decays, the measuring 
strategy is also changed, so that the frequent measurements 
are reduced. The measuring strategy can also be carried out as 
a function of the printed image and the settings of the printing 
press itself. Since the data from the printed image from the 
prepress stage can be transmitted to the computer, the mea 
suring system is also able to calculate an appropriate measur 
ing strategy, since critical color areas in the printed image are 
previously knoWn With their position and the hue. 

In a further re?nement of the invention, provision is made 
for the computer to store the position coordinates of print 
control strips applied to a printing material. The measure 
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10 
ments on the color Zones in printing presses are normally 
carried out in the region of the print control strips. In order 
that these measurements can be carried out reliably, the posi 
tion of the print control strip on the printing material must be 
knoWn to the measuring beam of the in-line measuring sys 
tem. One possibility is for the printer to measure the position 
of the print control strip on the printing plates manually and to 
enter the position coordinates of the print control strip into the 
computer of the machine control system. Furthermore, the 
position coordinates from the prepress stage in a linked Work 
How system can also be transmitted to the computer of the 
printing press and used there. In both possibilities, hoWever, 
there is the risk that, When the printing plates are clamped in 
the printing press or as a result of a register adjustment, the 
position of the print control strip on the printed sheet relative 
to the measuring heads is changed. HoWever, by using the 
prede?ned rough position, the search area for an exact posi 
tion determination can be restricted, Which means that the 
Work is made easier for the automatic position detection 
system. 

Provision is also made for a sensor to be provided for 
determining the position of the print control strip on the 
printing material. By means of a tWo-dimensional sensor, for 
example a CCD image converter, the position of the print 
control strip can be determined. A pattern of the print control 
strip is installed in the machine control system and is com 
pared With the image from the images registered by the CCD 
camera. As soon as the camera detects equivalence, the com 

puter is able to calculate the position of the print control strip 
relative to the measuring beam and to send an appropriate 
starting signal to the latter in order that the measurement starts 
exactly When the print control strip comes to lie underneath 
the measuring heads. The use of a one-dimensional sensor is 
also suitable for the position detection of a print control strip 
if a detection segment, for example a bar code, precedes the 
print control strip. As soon as this bar code is detected by a 
barcode reader, it is knoWn to the system that the print control 
strip then folloWs at a speci?c time interval. Therefore, the 
measuring operation can be triggered at the correct time. The 
position detection is necessary only at the start of the printing 
operation, since here still greater local deviations are to be 
expected. In the continuous printing phase, the local position 
of the markings is stable, so that here the detection segments 
have to be scanned only at long time intervals for the purpose 
of monitoring. 
A particularly advantageous re?nement of the invention is 

distinguished by the fact that, after each measurement, the 
measured values determined by the measuring heads are sub 
jected to a plausibility test. In the case of in-line measurement 
With a closed control loop, it is particularly important to 
detect and separate out erroneous measured values automati 
cally, since otherWise the inking Zone control system sets the 
Wrong values and rejects are produced unnecessarily, Without 
the operating personnel being informed about this. For this 
reason, an in-line measuring system With closed control loop 
should subject the measured values to a plausibility test in 
order to be able to separate out implausible measured values. 
Such a check is carried out, for example, by means of the 
correlation betWeen the stored original of the print control 
strip and the values from the measuring beam registered dur 
ing each measuring operation. This also ensures that the mea 
suring beam alWays moves to the correct measuring areas. 
The choice of the correct print control strip type may be 
checked by means of a further algorithm, Wherein a sensor 
registers a coding area Within the print control strip and 
checks the data encoded herein. Furthermore, during each 
measuring operation, a plausibility check on the measured 














